Participation of HIFs in the regulation of Sertoli cell lactate production.
Hypoxia Inducible Factors (HIFs) are master regulators of glycolytic metabolism. HIFs consist of a constitutive HIFbeta (HIFβ) subunit and a HIFalpha (HIFα) subunit, whose half-life depends on prolyl-hydroxylases activity. Inhibition of prolyl-hydroxylases by hypoxia or transition metals, or augmentation of HIFα subunit levels by hormonal stimuli lead to a higher HIF transcriptional activity. On the other hand, it is well known that lactate produced by Sertoli cells is delivered to and used by germ cells as an energy substrate. The aim of this work was to investigate whether HIFs participate in the regulation of lactate production in rat Sertoli cells and whether they are involved in the FSH mechanism of action. In order to reach a higher HIF transcriptional activity, Sertoli cells were treated with CoCl2. We observed that a higher HIF transcriptional activity leads to an augmentation of: lactate production, glucose uptake and LDH activity. Besides, an increase in Glut1, Pkm2 and Ldha mRNA levels was observed. These findings suggested that HIFs may participate in the modulation of Sertoli cell nutritional function. As FSH regulates lactate production, we evaluated whether HIFs were involved in FSH action. Sertoli cells were stimulated with FSH in the absence or presence of LW6, a drug which promotes HIFα subunit degradation. On the one hand, we observed that FSH increases HIF1α protein, Hif1α and Hif2α mRNA levels and, on the other hand, that LW6 inhibits FSH-stimulated lactate production, glucose uptake, Glut1, Pkm2 and Ldha expression. It is proposed that HIFs are key components of the intricate pathways utilized by FSH to regulate the provision of lactate for germ cells. Considering that FSH is the master endocrine regulator of Sertoli cells, it is not surprising that this hormone may employ several regulatory mechanisms to fulfill the nourishing functions of this cell type.